As digital electronic materials offer reduced production costs and more sophisticated methods of use, so the interests of publishers and librarians can be seen to converge. Electronic materials can be sorted, transmitted and retrieved easily and quickly. They can be linked and made interactive with cheaper access than with printed materials. New library buildings can be avoided and the ideal of library co-operation may be realized. Typical examples of this trend are the applications of the Internet and World Wide Web to electronic publishing and access to online information. Nevertheless, the shift away from printed materials towards electronic materials and away from traditional patterns of ownership of resources to more reliance on external resources poses a number of questions which need to be resolved. These questions are posed and discussed at length.
INTRODUCTION
In the past, publishers were mainly interested in distributing information, while the libraries were concerned with collection building (Ding, 1984 (Ding, , 1985 (Ding, , 1987 (Ding, , 1991 (Ding, and 1998a . But today with the technological advances that resulted in the access to digital information that began in earnest in the early 1980s, and subsequently increased the demand for information, publishers and libraries are constantly striving to improve and enhance information access. They make long term commitments by investing in the latest computers, network technology and file storage systems. The dramatic growth in the capabilities of computers and communication networks has not only radically revolutionized the process of information dissemination, but has also brought about a fundamental transformation in their accessibility. But, the richest online information is not beneficial to end-users unless they know what resources are available and how to extract the required information from the appropriate resources.
In this context, the globally interconnected network capable of delivering various forms of digital information (text, numeric, statistics, images, sound, software etc.) is causing euphoria as well as scepticism (Pipe, 1995) . In this networked environment, the accessibility of digital information differs among libraries as well as among individual end-users. These differences are attributed to factors such as the availability of the required hardware, personnel, types of data organization and the users' ability to identify, select, retrieve and navigate; as well as the libraries' role in creating awareness, facilitating access and stimulating the use of digital information. In this article accessibility refers to the ease and speed by which digital information can be located and retrieved, with or without intermediary help. Since the emergence of the Internet, libraries are no longer the only source of information, but one of many resources. With the availability of a myriad of digital materials on the Internet, more libraries are jumping on the bandwagon, with the aspiration of becoming digital libraries, which will need new technology, network distribution, customer support personnel and file storage systems. Though computer capability doubles every 18 months, and the process of information dissemination is radically revolutionized in terms of speed, will the end users benefit from faster connections, more conveniences, greater flexibility and cheaper prices? The issue now is how best, fast and efficiently can digital information be delivered.
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DIGITIZATION
The most dramatic development in the publishing world is the accelerated growth of electronic publications, some of which were originally conceived as electronic works, which are now perceived to be better for access, storage, preservation and distribution. Mead Data Central, Chemical Abstracts and BIOSIS, are among the few pioneers in converting printed materials into digital form since the early 1980s. These earliest digital documents were pure text, different from the current multimedia-based documents with full texts, bibliographic information, moving images and sounds. Getz (1997) , Line (1996) and McKinley (1997) among many others have listed the following advantages of digital information over the printed form:
-digital materials can be sorted, transmitted and retrieved easily and quickly; -digital texts can be linked, thus made interactive, besides enhancing the retrieval of more information (either texts, numbers, graphics, algorithms or statistics); -access to electronic information is cheaper than its print counterpart when all the files are stored in an electronic warehouse with compatible facilities and equipment; -online computer catalogues, databases, electronic journals and Internet-based resources are expensive init i a l l y, b u t w o r t h y o f e ff o r t s b e c a u s e o f t h e much-enhanced accessibility; -as the cost of digital storage continues to drop, more information would likely be distributed and stored digitally; -digitization leads to the development of Internet-based digital libraries as the Internet is now the preferred form of publication and dissemination; -digitization means no new buildings are required, information sharing can be enhanced and redundancy of collections reduced.
In the light of the above advantages, it is natural to find more information being digitized and uploaded onto the Internet to be made correspondingly more globally accessible. McKinley (1997) has rightly regarded the shift from a paper-based environment to an electronic one as not merely a change in terms of storage and delivery (like the transition from paper to microfilm) but it brings a new set of issues. The incentive for the move is instant access to information, both within and in-between the digitized documents, made possible by the various document enhancement techniques, like the HyperText Markup Language (HTML) which allows connectivity and interactivity as discussed by MacKie Mason (1997) among others. On the other hand, accessibility to paper-based information is not as good as a paper document is strictly serial. As such, no changes can be made unless it is republished. On the contrary, electronic documents can be annotated and repackaged from time to time. Thus, the latest updated version of a document is always available on the Internet. This unique quality of accessibility has prompted more publishers to distribute their products digitally online and on the Internet. Johns Hopkins University Press (http://muse.juh.edu/) offers its whole list of 45 journal titles digitally. Meanwhile, JSTOR (http://jstor.umdl.umich.edu/jstor/) , a venture by the Mellon Foundation, plans to offer 100 journal back-files within three years (Getz 1997) . Taking advantage of this enhanced accessibility to digital information through networking a n d p o w e r f u l s e a r c h c a p a b i l i t i e s , O C L C (http://www.OCLC.org) also offers publishers a free service of distributing journals electronically (Hurd and Weller 1997) . Similarly, more research libraries are co-operating with publishers like Elsevier Science who launched TULIP (The University Licensing Program) and CAPCAS (Computer Aided Production for Current Awareness Services) in the 1990s to provide electronic information resources. Almost at the same time, the KUB at Tilburg University, Netherlands, started to develop a local Online Contents Database, providing access to the bibliographic information of the 1800 most important journals subscribed to by the library. In 1991 the KUB reached an agreement with Elsevier Science to implement the SGML-encoded (System General Markup Language) CAPCAS information for the Elsevier journals on economics and informatics that the library subscribed to. It is in this context that Walton (1997) provides a summary of his experience in implementing the Elsevier Electronic Subscriptions (EES) of ICI, employing group-ware product Lotus Notes and PDF (Portable Document Format) files using Acrobat Reader. These are only a few examples of on-going projects aimed at enhancing information accessibility.
From what is observed, McKinley (1997, 72, 103-113 ) also regards that it is now a boom time for digitization as PostScript, PageMaker, and Acrobat Catalog, among many others, have helped publishers digitize billions of pages of information. Digitization projects in many big research libraries all over the world are also stimulated by recent advances in digitization and scanning technologies. Initially, all documents were manually re-keyed. Though this slow, tedious and painful process was enhanced by the highspeed OCR (Optical Character Recognition) systems, it has its limitations. The equipment priced at US$20,000 to US$30,000 a piece, is able to read only limited typestyles, and thus is costly, though the cost of digital storage continues to drop at 20% to 25% (Getz, 1997) . As a result, documents in non-Roman scripts were untouched initially. It is only recently that more printed materials are being converted into versatile electronic resources using the PostScript application that depends on Adobe Acrobat Writer or Distiller which can create PDF documents that retain their original appearance on the Web (McKinley,1997) . Though the technical problem in ensuring the accuracy of information in digitized documents is solved, the image of a scanned copy is never as good as the original, especially in documents with poor image quality caused by discoloured backgrounds, faded ink due to ageing in paper documents and low contrast in microfilm documents. Despite some technical breakthroughs as mentioned earlier, there are other legal and financial problems that ought to be tackled before digital information can become a permanent feature in our cultural landscape. Negotiating with copyright owners before any copyrighted work can be made available electronically can be hard. Due to copyright problems, much of the desired information is not available on the Internet or in public domains. As a result, less than 1% of all information that exists in paper is available electronically (Valauskas, 1995,133) .
Right now, digitization is not a simple task. Every step that leads to conversion and digitization is still very expensive. MacKie-Mason (1997) estimates that the start-up cost for a digital library that handles 200 journal titles for local use may run as high as US$ 100,000.00. The equipment used in the project Janus at Columbia University is a US$ 1.5 million Connection Machine 2, a supercomputer with 32 000 processors, 256 megabytes of memory and 20 million bytes of hard drive storage. Due to the high equipment cost, and the cost for digitizing a single page estimated to be between US$ 2 and US$ 6, libraries are looking for financial support from business, industry and foundations. In the USA, the National Science Foundation, the Defense Department's Advanced Research Projects Agency, and the National Aeronautics and Space Administration have donated US$24.4 millions to Carnegie Mellon University, Stanford University, the University of Michigan (Ann Arbor), University of California (Santa Barbara), Illinois University (Urbana) and the University of California (Berkeley) to digitize library materials. Likewise, the Library of Congress has received donations worth several million dollars from Kodak, Bell Atlantic and others for its ambitious Digital Library Project aiming at digitizing five million items by the year 2000. There are similar projects undertaken by other large university libraries all over the world in their endeavour to load their respective library collections onto the Internet. It is hoped that eventually users anywhere will be able to have far greater access to digital information than ever before. Hence, the effort, time and money spent in digitization will be repaid a hundred times in terms of better, faster and cheaper access to information globally.
BIBLIOGRAPHIC CONTROL AND USER TRAINING
The plain texts in the past were provided with keyword(s) and were retrieved via a query posed using the same device; but with the advent of databases, and the advances in computer technology in the 1990s there is a multiplicity of techniques for retrieving a variety of digital information. , 1997) . The essence of bibliographical control is to improve the ability to extract relevant documents and to present them as optimally as possible in accordance with the users' needs and preferences.
In the wake of advances in computer technology, sophisticated indexing techniques and bibliographical control, digital information can be retrieved in a variety of ways. We can browse, scan and can also perform relevance ranking, keyword searching, automated highlighting, thematic thread-following, Boolean searching, concept searching and natural language searching which encourages 'just type in whatever might relate to what you are looking for'. With the multiple access mechanism facility, we can navigate seamlessly in the ever growing ocean of electronic information on the Internet or WWW. The ideal retrieval system would be the robust WYSIWYG (what you see is what you get). This scenario is very different from that in the past when bibliographical control was first introduced. Physical documents were then arranged into subject clusters using the pre-coordinated classifying scheme that relies on hierarchies, categories and facets. Listed below are some of the obvious shortcomings in this manual and traditional classification:
-it reveals little of the contents of the materials (Line, 1996, 35) ; -it gives no idea of whether the materials are available in the collection as it does not indicate whether they are available when needed (Gorman, 1997, 498) ; -non-textual documents are inaccessible, except through additional textual description (McKinley 1997: 20) ; -the only links among the different printed texts are footnotes and references; -it is more difficult to access periodical articles in the humanities than the scientific and technical articles and access to periodical articles is very difficult compared to books Theoretically, with digital documents equipped with hyperlinks that connect the related documents globally through HTML, we need only to click on the highlighted words and are instantly linked to other documents in another computer. Seen in this way, computer technology and networking have assured us of speed of access and delivery of documents. However, there is no magical or effortless way in bibliographic control or information organization. No amount of networking and wiring can guarantee better universal access; neither can adding more files and computers to gopherspace, Webspace and FTP space provide better access as elaborated by Furner (1998:28) . Thus, we still encounter numerous common and persistent problems; below are some of them:
-documents are poorly organized, due to poor and incorrect cross-references and links, hence they are difficult to retrieve and thus produce unsatisfactory results; -search tools are inadequate to facilitate speedy information retrieval; -documents on the Internet are transient; -the bewildering mass of updated documents cause users to loose track of the original sources; -We often encounter restricted access or denial of access to information.
To overcome these problems, the co-operation of publishers, digital librarians and computer scientists is badly needed in providing value-added services in the intellectual organization of information. The question is how and who should organize, link, customize, modify and improve search strategies to attain the efficiency of the search performance desired. Digital librarians, for instance, should collaborate with computer and information scientists in designing, organizing, developing and maintaining search engines and user interfaces. How many librarians are capable of designing customized user interfaces and search engines to access digital information? This question is raised because most of the techniques, strategies and options used in information retrieval do not contain sufficient information to enable casual users to identify and select appropriate resources. Moreover, different users have their unique preferences and methods for identifying, locating, selecting and retrieving information. Although there is no ideal method of doing so, the organization of information is nevertheless an attempt to impose some order over an unorganized body of information, while information searching involves successive retrieval of individual documents on the basis of some relationship existing between one document and another.
Following the proliferation of digital information via interconnected networks, it is vital to develop search engines and user interfaces to facilitate the identification, selection, retrieval and delivery of needed information to users costeffectively and in the form and medium preferred. If the development of search engines can help to identify the relationship between records in the databases and queries or expressions of information formulated and submitted by the users, the design of user interfaces will enable users to control the process of query-formulation and query-submission. Currently, most casual Internet users resort to search engines to browse clusters of digital documents and locate the information they require, but, this method is ineffective as the size of databases increases. This is exacerbated by the variety of search options adopted by search engines (Ding 1998b), and the non-consistency in the use of keywords by the authors, users, librarians and indexers. However, even with instant access which is made possible in electronic publishing, we are not assured of retrieving all the relevant documents unless hypertext links are embedded in the related materials. This entails the construction of search terms, which in turn would require well-defined concepts and disciplines from those who create the databases and those who write the documents. It is an uphill task to get all the parties to agree to the keywords, concepts and terms that should be used to facilitate links within and between documents. This task is made more difficult with the explosive growth of information on the Internet following the publication of digital information by a host of people, as compared with only a few large publishers disseminating information to customers all over the world. Such an array of information lacking the necessary classification and organization can affect the retrieval of the relevant information. In view of this, the energy and time devoted to bibliographic control aimed at enhancing access will be repaid a hundred-fold in terms of the time saved in information retrieval.
Though the technology of hyperlinks allows metasearching, which in turn provides new, efficient, intelligent and instant access to digital information, we should be well-versed in information gathering skills and search techniques; this brings us to the problem of user training. The general feeling is that technical training may be less 'needed' for the frequent users who are already familiar with electronic information. Nevertheless, electronic resources demand different search techniques, strategies and skills as compared to their print counterpart. Hence, user training is particularly important when new and better systems come into the market or when new and complex interfaces for the existing systems need to be implemented. To become efficient and effective searchers, we need training to sharpen our search capabilities. This is because Internet searching depends a great deal too on our ability to specifically identify query terms. Similarly, effective keyword searching depends very much on how precise the terms are that we use. We may never find what we are looking for if a query recalls every document in the database. Conversely, if we lack the searching skills, the relevant documents will never be retrieved; at times, the relevant materials may be found by accident. Such a hit-or-miss approach may result in documents and information being treated like flotsam and jetsam. With most search engines, single keyword searches work well, but phrases are encouraged for better hits. Although keyword searching serves its purpose well in some areas with highly specific vocabularies, it is nonetheless incompetent in others. Thus, keyword searching on the Internet needs to be supplemented by other search options, including Word Stemming, Wildcard, Proximity Search, Boolean logic and Term Expression. Term Expression, for example, includes a wide range of techniques that cover not only variant spellings of query terms, but also the various meanings of the terms. In keyword searching the query term 'Search' does not consider 'Searching' or 'Research', 'Researcher' or 'Researching', it also does not take into account the different terms for the same concepts in different languages, or for different user levels. Non-textual items (software, graphics, sound) do not respond to keyword searching. Thus, knowing Boolean logic is vital as it allows us to build queries that contain many terms used in combination. From that perspective, Boolean operators have been the building blocks of information retrieval from unstructured databases since the dawn of full text retrieval in CD-ROM in the 1980s.
BREAKTHROUGHS IN NETWORKING AND OBSTACLES
As mentioned earlier, OPACs of many libraries are now Web-based and available worldwide. This global network access is different from the closed access network as in BRS, Wilsonline, Nexis, DIALOG, OCLC, TULIP and EES. In the latter, users are required to type the correct password before they can access specific areas of a library's online catalogue and collection. With global resource sharing, the principle of one product for one user at one time has been replaced by networked products that support multiple users simultaneously and allowing multiple access to multiple resources from any workstation. The Internet has now become the de facto virtual library with as many as 300 search engines offering information that can be downloaded from some 320 million Web sites (Ding, 1998b) . The old ways of sharing information resources via the telefacsimile, microfilming and photocopying technologies of 1970s seem to be out of date now. But, can the Internet with its novel and complex Web connectivity provide easier, simpler and more effective access to digital information? As information on the Internet grows haphazardly, we often encounter futile struggles with a variety of gopher menus, FTP sites and Web pages while searching for information that is presumably available. There are probably millions of files on the Internet that cannot be found. They may be classed as non-existent documents that cannot be searched and retrieved and would be forgotten as in any event information is valuable only when it is available at the right time. Nevertheless, the Internet is one good example of the seamless way we search for global digital information. The extent to which we can exploit it depends on many factors, including the type of Internet access, the technical support available, user awareness, preferences, skills and education, as well as the types of features available from the ISP. Despite some breakthroughs in networking, there are still several obstacles that need to be overcome before the Internet can be fully exploited as the top information delivery mechanism.
1. The current search engines, search options and user interfaces are useful for searching information on the Internet. But, the enormous quantity of information retrieved often counterbalances their strengths as too much time and effort are needed to sift through them. 2. Users of online databases are charged according to the time taken to perform a search. The main advantage is that search cost is easy to calculate, thus a wide range of databases can be accommodated. However, the snag is that connect time is not easy to predict, hence it is difficult for users to budget. This often results in inefficient searchers being penalized in terms of costs. 3. Big publishers monopolize the information they publish. All the costs incurred in digital publishing, cost of dissemination, marketing and promotion plus the access costs for low-use materials are passed on to the users. Consequently, electronic periodical subscriptions are not cheaper than those for paper-based materials (Line, 1996, p38 quoting Steele) . One of the reasons more publishers are interested in electronic access is that it gives them greater control over use, they determine the prices and the users and libraries are at their mercy. 4. The few free e-journal articles on the Internet are a luxury that will be withdrawn before long with the constant rise on production and maintenance costs. We will have to pay for information in the future, either through licensing, subscriptions or pay-per view. There will be access costs, which are unpredictable, rather than ownership costs which are costly. Access costs have so far been passed on to the user since the introduction of CD-ROMs and online database searching in the 1980s as well as interlibrary loans since the 1970s (Kane, 1997) . 5. In theory, access to electronic information should be easier, cheaper and faster than the print counterpart, especially when all the facilities are in place and all the files are stored in an electronic warehouse. But the cost of constructing the National Information Infrastructure (NII) and interconnecting them with the Global Information Infrastructures (GII) via fibre-optic networks can be enormous. This is why only a few countries, including the G8, OECD (Organization for Economic Cooperation and Development), OPEC (Organization of Petroleum Exporting Countries) and APT (Asia pacific Telecommunity) can afford it (Pipe, 1995) . 6. Many of the most recent electronic publications are still protected by copyright, thus far from public domain. More such publishers mean bigger copyright problems. This raises the question of ownership versus access. Libraries are in a dilemma as to whether to have their own collection or to rely on external resources. The former is very costly, while the latter is not dependable in the light of rising costs, stemming from the commercialization of information worldwide.
7. The Internet and WWW are getting more congested. Once a particular search engine becomes popular, it will be inundated with users, rendering it less dependable, as the original server will be unable to handle the increased load (Notess, 1995) . Future opportunities will also depend heavily on how the Internet and the related technologies develop which in turn will depend on the co-operation of all the parties. Individually, no country, publisher, or institution is capable of financially, technically and managerially building a global information highway that is better than the existing ones. This would call for heavy investments in developing large databases, warehouses and easy-to-use search engines and other user interfaces. 8. Despite the enormous growth in digital information, it has been estimated that only 1% of all stored information is in digital format. The remaining 99% of the non-digital textual information is in tens of thousands of libraries around the world. They need to be scanned or digitized and stored before they can be offered for global and instant use. But, with the current high costs in digitization, it will take decades to convert even 10% of them. 9. Currently, electronic information access problems are mainly handled by part-time volunteers, students and hobbyists; they come and go, or just languish after an initial attempt. Only a number of well-endowed publishers have specific and reliable funding to sustain their endeavours. The problem is that most commercial publishers are only interested in information that can provide fast and big revenue, and thus are selective with the materials for digitization. This immediately eliminates information rich in cultural heritage, including poetry, play-writing, philosophy and theology. Similarly, many small publishers are reluctant to invest in easy-to-use user interfaces, or powerful databases, as they are unclear whether such an effort will pay off (van Groenendaal, 1997) . 10. Another obstacle towards the full realization of Internet access for information lies in the technology itself. Each technical advance pushes forward a new publishing medium that often fails to support the existing media giving the libraries no option but to maintain them (existing media) with increasingly scarce resources.
CONCLUDING REMARKS
We are not only witnessing a shift from the printed materials to digital images, but also from the traditional ownership of resources to more reliance on external resources. In the shift, books and journals, which were once the heart of any library, are being replaced by online systems, workstations and networking in a networked environment. The development and advances of these computing and telecommunication technologies have greatly improved our ability to access information. The Internet is known not only because it has enormous capacity for storing and accessing information, but also because it integrates text, pictures, sound and video in a user-friendly manner. It is desirable too because it enables us to search external library databases and allows rapid information retrieval. Despite all this, the following questions still linger on:
• Are there better and easier ways to navigate and retrieve information on the Internet? • Will access to digital information become more expensive in the future? • Will a networked environment lead to more efficient co-operation among libraries and allow them to benefit from contributing to regional and global resources?
Certainly as Taylor (1995) points out, networks will not function where there are no mutual benefits, where there is a shortage of funds, and where there is a lack of mutually agreeable and strict rules.
With more libraries consciously investing and promoting the use of the Internet as a strategic information retrieval system, Gorman (1997) reiterates that the time has come for us to look at digital documents not only in the light of what they can do that paper cannot, but also as a key to building a digital library to accommodate the needs of future readers: instant as well as better access to documents. But, right now, every step towards digitization is still costly and problematic; although, via the Internet, we can have 'instant' and 'global' access to digital documents, the majority of them are still protected by copyright. Overcoming some of these impediments which obstruct the road towards seamless and universal information sharing, and which enhance the speed and convenience in retrieving information, would form an important basis for the success or failure of the electronic information service.
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